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(54) TRANSPARENT COMPOSITE SHEET 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transparent composite sheet having a small 
coefficient of linear expansion, excellent transparency, excellent heat resistance, excellent 
solvent resistance and high surface smoothness, and suitably usable as an optical sheet, a 
plastic substrate for a display element or a substrate for an active matrix display element. 
SOLUTION: The transparent composite sheet comprises (a) a transparent resin, (b) a fibrous 
inorganic filler and (c) a powdery inorganic filler. The differences between the refractive index of 
the transparent resin (a) after curing, and those of the fibrous inorganic filler (b) and the 
powdery inorganic filler (c) are each <0.01, and the Abbe's number of the transparent resin (a) 
after curing is >45. When the transparent composite sheet is used as the substrate for the 
display element, it is preferable that the light transmittance at 550 nm wavelength is >80%, and 
the average coefficient of linear expansion in 30-150° C is <40 ppm. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The transparence compound sheet which consists of transparence resin (a), a fibrous inorganic 
filler (b), and a powdered inorganic filler (c). 
[Claim 2] 

The transparence compound sheet according to claim 1 whose difference of the refractive index 
after hardening of said transparence resin (a) and the refractive index of a fibrous inorganic filler 
(b) and a powdered inorganic filler (c) is 0.01 or less. 
[Claim 3] 

The transparence compound sheet according to claim 1 or 2 whose Abbe number after hardening 
of said transparence resin (a) is 45 or more. 
[Claim 4] 

claims 1-3 said whose fibrous inorganic fillers (b) are glass tissue — a transparence compound 
sheet any or given in 1 term. 
[Claim 5] 

claims 1-4 said whose powdered inorganic fillers (c) are powder with a ball equivalent average 
diameter of 0.5mm or less — a transparence compound sheet any or given in 1 term. 
[Claim 6] 

claims 1-5 whose light transmission in the wavelength of 550nm is 80% or more — a 
transparence compound sheet any or given in 1 term. 
[Claim 7] 

claims 1-6 whose 30-1 50-degree C mean coefficients of linear expansion are 40 ppm or less — 
a transparence compound sheet any or given in 1 term. 
[Claim 8] 

claims 1-7 — the display device using a transparence compound sheet any or given in 1 term. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Coefficient of linear expansion of this invention is small, it has high rigidity, is excellent in 
transparency, thermal resistance, and solvent resistance, and relates to the transparence 
compound sheet for which glass can be substituted. This transparence complex constituent can 
be used suitable for optical sheets, such as for example, a substrate for liquid crystal displays, 
an organic electroluminescence display device substrate, a substrate for color filters, a substrate 
for touch panels, and a solar-battery substrate, a transparence plate, an optical lens, an optical 
element, optical waveguide, an LED sealing agent, etc. 
[0002] 

[Description of the Prior Art] 

Generally, many glass plates are used as the substrate for liquid crystal display components, a 
color filter substrate, the substrate for organic electroluminescence display devices, a substrate 
for solar batteries, etc. however, the specific gravity which is easy to break and which is not 
bent is greatly unsuitable for lightweight-izing — many attempts which use a plastics material 
instead of a glass plate have come to be performed from the problem of ** in recent years. For 
example, the transparence resin substrate for liquid crystal display components which becomes 
the patent reference 1 and the patent reference 2 from the hardening object which hardens the 
epoxy resin constituent containing an epoxy resin, an acid-anhydride system curing agent, and a 
curing catalyst, and is acquired is indicated. However, since coefficient of linear expansion is 
large, for example, if the conventional plastic material for a glass alternative is used for an 
active-matrix display device substrate, in the production process, problems, such as curvature 
and an open circuit of aluminum wiring, arise, and it is difficult to apply. Then, in order to reduce 
coefficient of linear expansion, compound-izing with resin the inorganic filler which has a 
refractive index equivalent to resin is often performed. 

Although it is hard coming to be divided even if coefficient of linear expansion is reduced and it 
bends when glass tissue etc. and resin are compounded, a substrate may be missing at stiffness. 
Moreover, according to the configuration of a glass fiber, an anisotropy may arise in coefficient 
of linear expansion. In order to avoid these, it needed to carry out carrying out the laminating of 
two or more substrates, and using them etc. 

On the other hand, although the anisotropy of coefficient of linear expansion was not produced 
when powder-like an inorganic filler and resin were compounded, there was a problem which is 
not enough of being easy to be divided when it bends. 
[0003] 

[Patent reference 1] 
JP,6-337408,A 
[Patent reference 2] 
JP.7-120740.A 
[0004] 

[Problem(s) to be Solved by the Invention] 
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This invention is excellent in transparency, thermal resistance, and solvent resistance with low 
coefficient of linear expansion, has high rigidity, and aims at offering the transparence compound 
sheet used suitable for a transparence plate, an optical lens, the plastic plate for liquid crystal 
display components, the substrate for color filters, the plastic plate for organic 
electroluminescence display devices, a solar-battery substrate, a touch panel, etc. 
[0005] 

[Means for Solving the Problem] 

The linear-expansion reduction effectiveness according [ the transparence compound sheet 
which consists of transparence resin (a), glass tissue (b), and a powder inorganic filler (c) as a 
result of inquiring wholeheartedly that this invention persons should attain the above-mentioned 
technical problem ] to glass tissue, According to the rigid improvement effectiveness by the 
powder inorganic filler, and the reduction effectiveness of the anisotropy of coefficient of linear 
expansion Have high rigidity with low coefficient of linear expansion, and it excels in 
transparency, thermal resistance, and solvent resistance. It resulted being used suitable for a 
transparence plate, an optical lens, the plastic plate for liquid crystal display components, the 
substrate for color filters, the plastic plate for organic electroluminescence display devices, a 
solar-battery substrate, a touch panel, etc. in a header and this invention. 
Namely, this invention, 

(1-) The transparence compound sheet which consists of transparence resin (a), a fibrous 
inorganic filler (b), and a powdered inorganic filler (c), 

(2) The transparence compound sheet of (1) whose difference of the refractive index after 
hardening of transparence resin (a) and the refractive index of a fibrous inorganic filler (b) and a 
powdered inorganic filler (c) is 0.01 or less, 

(3) The transparence compound sheet of (1) and (2) whose Abbe number after hardening of 
transparence resin (a) is 45 or more, 

(4) The transparence compound sheet of (1) - (3) whose fibrous inorganic filler (b) is glass 
tissue, 

(5) The transparence compound sheet of (1) - (4) whose powdered inorganic filler (c) is powder 
with a ball equivalent average diameter of 0.5mm or less, 

- Transparence compound sheet of (1) - (5) whose light transmission in the wavelength of 
550nm is 80% or more, 

- Transparence compound sheet of (1) - (6) whose 30-150-degree C mean coefficient of linear 
expansion is 40 ppm or less. 

(8) The transparence compound sheet of (1) - (7) whose transparence compound sheet is an 
optical sheet, a plastic plate for display devices, or a substrate for active-matrix display devices, 

It comes out. 
[0006] 

[Embodiment of the Invention] 

Hereafter, this invention is explained to a detail. 

The transparence resin in this invention (a) shows the resin which has the permeability of a 
visible ray. 80% or more of thing has [ the transparency of the transparence resin of this 
invention ] the 550nm desirable light transmission at the time of making it a sheet, and it is 90% 
or more most preferably 85% or more. When using as a substrate for display devices, 85% or more 
is desirable. Since the resin over which reactant monomers, such as thermosetting resin, such as 
an epoxy resin, and acrylate, were made to construct a bridge with an activity energy line is 
raised as an example and it excels in solvent resistance, the resin over which reactant 
monomers, such as acrylate and an epoxy resin, were made to construct a bridge with an activity 
energy line and/or heat is desirable. Although it will not be restricted as a reactant monomer 
especially if a bridge can be made to construct with heat or an activity energy line, the epoxy 
resin which has the acrylate which has two or more functional groups from transparency or a 
heat-resistant field (meta), and two functional groups or more is desirable, and the acrylate 
which has especially two or more functional groups (meta) is desirable. These resin may be used 
independently or may use two or more sorts together. 
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[0007] 

As a fibrous inorganic filler (b) used by this invention, glass tissues, such as a glass fiber, glass 
fabrics, and a nonwoven glass fabric, are raised, and since the reduction effectiveness of 
coefficient of linear expansion is high especially, glass fabrics are the most desirable. Although 
especially the thickness of fiber is not limited, it is desirable that it is 30-300 micrometers. As a 
class of glass, E glass, C glass, A glass, S glass, D glass, NE glass, T glass, etc. are raised, and E 
glass with little [ especially ] alkali metal, S glass, T glass, and NE glass are desirable. Although 
especially the refractive index of a fibrous inorganic filler (b) is not restricted, in order to show 
the transparency excellent in the transparence compound sheet, it is desirable for a difference 
with the refractive index after bridge formation of transparence resin (a) to be 0.01 or less, and 
0.005 or less are more desirable. 

The content of a fibrous inorganic filler (b) has 1 - 90 desirable % of the weight, and it is 30 - 70 
% of the weight still more preferably ten to 80% of the weight more preferably. If the content of a 
fibrous inorganic filler (b) is this range, it will be easy to fabricate and the effectiveness of the 
reduction in linear expansion by compound-izing will be accepted. 

In this invention, since the transparency of the compound sheet of this invention becomes good 
so that a fibrous inorganic filler (b) and resin have stuck, it is desirable to process an inorganic 
filler front face by well-known finishing agents, such as a silane coupling agent. As a silane 
coupling agent, an epoxy silane coupling agent, a titanate system coupling agent, an amino silane 
coupling agent, a silicone oil mold coupling agent, etc. may be mentioned, and these may be used 
independently, or several sorts may compound and you may use. 
[0008] 

Since the form which glass powder, silica powder, alumina powder, etc. are mentioned, and has 
various refractive indexes as a powdered inorganic filler (c) used by this invention is available, 
glass powder is desirable. A bead, a flake, the letter of crushing, etc. may be mentioned, a 
powdered configuration may use these independently, or several sorts may compound and it may 
use them. 

As for the ball equivalent diameter of a powdered inorganic filler (c), it is desirable that it is 
0.5mm or less, and it is 0.05mm or less still more preferably 0.1mm or less more preferably. Since 
surface smooth nature gets worse when particle size is larger than 0.5mm, it is not desirable. 
The content of a powdered inorganic filler (c) has 10-80 desirable % of the weight, and it is 30 - 
80 % of the weight still more preferably 20 to 80% of the weight more preferably. If the content of 
a powdered inorganic filler (c) is this range, the improvement in sheet rigidity and the reduction 
effectiveness of a coefficient-of-linear-expansion difference in every direction will be accepted. 
Although especially the refractive index of a powdered inorganic filler (c) is not restricted, in 
order to show the transparency excellent in the transparence compound sheet, it is desirable for 
a difference with the refractive index after bridge formation of transparence resin (a) to be 0.01 
or less, and 0.005 or less are more desirable. 

The front face may be processed and used for a powdered inorganic filler (c) by well-known 
finishing agents, such as a silane coupling agent, in order to raise the transparency of a sheet, 
and a mechanical strength. As a silane coupling agent, an epoxy silane coupling agent, a titanate 
system coupling agent, an amino silane coupling agent, a silicone oil mold coupling agent, etc. 
may be mentioned, and these may be used independently, or several sorts may compound and 
you may use. 
[0009] 

When using the compound transparence sheet of this invention as a transparence plate, an 
optical lens, the plastic plate for liquid crystal display components, the substrate for color filters, 
the plastic plate for organic electroluminescence display devices, a solar-battery substrate, a 
touch panel, an optical element, optical waveguide, an LED sealing agent, etc., it is 85% or more 
that light transmission with a wavelength of 550nm is 80% or more desirable still more preferably. 
Since the effectiveness using light falls when light transmission with a wavelength of 550nm is 
80% or less, optical effectiveness is not desirable for an important application. 
[0010] 

When using the transparence compound sheet of this invention as a transparence plate, an 
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optical lens, the plastic plate for liquid crystal display components, the substrate for color filters, 
the plastic plate for organic electroluminescence display devices, a solar-battery substrate, a 
touch panel, an optical element, optical waveguide, an LED sealing agent, etc., it is desirable that 
a 30-150-degree C mean coefficient of linear expansion is 40 ppm or less, and it is 20 ppm or 
less most preferably 30 ppm or less. For example, when this complex constituent is used for an 
active-matrix display device substrate and this upper limit is exceeded, there is a possibility that 
problems, such as curvature and an open circuit of aluminum wiring, may arise in that production 
process. 

In order that the transparence compound sheet of this invention may raise smooth nature, the 
coat layer of resin may be prepared in both sides. It is desirable to have the outstanding 
transparency, thermal resistance, and chemical resistance as resin which carries out a coat, and 
it can specifically raise polyfunctional acrylate, an epoxy resin, etc. As thickness of the resin 
which carries out a coat, 0.1-50 micrometers is desirable and 0.5-30 micrometers is more 
desirable. 

The transparence compound sheet of this invention may prepare the gas barrier layer and 
transparent electrode layer to a steam or oxygen if needed. 

Moreover, in the transparence compound sheet of this invention, bulking agents, such as a small 

amount of antioxidant, an ultraviolet ray absorbent, dyes and pigments, and other inorganic fillers, 

etc. may be included in the range which does not spoil properties, such as transparency, solvent 

resistance, and thermal resistance, if needed. 

[0011] 

[Example] 

Hereafter, although an example explains the contents of this invention to a detail, this invention 
is not limited to the following examples, unless the summary is exceeded. 
(Example 1) 

The crushing glass powder 90 weight section with a ball equivalent average diameter of 10 
micrometers, 1, and the 3 dioxolane 60 weight section were mixed with the cycloaliphatic-epoxy- 
resin (Daicel Chemical Industries EHPE3150) 80 weight section, the bisphenol smooth S form 
epoxy resin (Dainippon Ink & Chemicals Epiclon EXA1514) 20 weight section, the methyl 
hexahydro phthalic anhydride (New Japan Chemical RIKASHIDDO MH- 700) 75 weight section, 
the tetraphenyl-phosphonium-bromide (Hokko Chemical Industry TPP-PB) 0.5 weight section, 
and a refractive index 1.50, and it considered as the varnish. After burning NE textile-glass-yarn 
glass fabrics (Nitto Boseki NEA2319E) of a refractive index 1.503, carrying out the broth of this 
by 80 micrometers in thickness and removing the organic substance, It **** to what was 
processed by gamma-glycidoxypropyltrimetoxysilane (epoxy silane). After drying for 5 minutes at 
125 degrees C, put between the glass plate which carried out mold release processing, and heat 
for 2 hours, it was made to harden at 200 degrees C, pressing by the pressure of 30kg/cm2 
using a vacuum press machine, and the transparence compound sheet with a thickness of 0.1mm 
was obtained. 
[0012] 
(Example 2) 

To the resin which carried out melting mixing of the triglycidyl isocyanurate (Nissan Chemical 
Industries TEPIC) 100 weight section, the methyl hexahydro phthalic anhydride (New Japan 
Chemical RIKASHIDDO MH- 700) 147 weight section, and the tetraphenyl-phosphonium-bromide 
(Hokko Chemical Industry TPP-PB) 2 weight section at 1 10 degrees C, with the refractive index 
1.50, the crushing glass powder 124 weight section with a ball equivalent average diameter of 10 
micrometers was added, and it mixed. After sinking in and carrying out degassing of this to the 
glass fabrics of example 1 publication, it put between the glass plate which carried out mold 
release processing, and it heated in oven for 100 degrees C * 2 hours degrees C [ +120 degrees 
C ] * 2 hours degrees C [ +150 degrees C ] * 2 hours +1 75-degree-C* 2 hours, and the 
transparence compound sheet with a thickness of 0.1mm was obtained. 
[0013] 

(Example 1 of a comparison) 

The triglycidyl isocyanurate (Nissan Chemical Industries TEPIC) 100 weight section, The methyl 
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hexahydro phthalic anhydride (New Japan Chemical RIKASHIDDO MH- 700) 147 weight section, 
The resin which carried out melting mixing of the tetraphenyl-phosphonium-bromide (Hokko 
Chemical Industry TPP-PB) 2 weight section at 1 10 degrees C Heat for 2 hours, it was made to 
harden at 200 degrees C, having put between the glass plate which carried out mold release 
processing, and pressing by the pressure of 30kg/cm2 using a vacuum press machine, after 
sinking into the glass fabrics of example 1 publication, and the transparence compound sheet 
with a thickness of 0.1mm was obtained. 
[0014] 

(Example 2 of a comparison) 

The triglycidyl isocyanurate (Nissan Chemical Industries TEPIC) 100 weight section, The methyl 
hexahydro phthalic anhydride (New Japan Chemical RIKASHIDDO MH- 700) 147 weight section, 
To the resin which carried out melting mixing at 1 10 degrees C, the tetraphenyl-phosphonium- 
bromide (Hokko Chemical Industry TPP-PB) 2 weight section It put between the glass plate 
which added the crushing glass powder 90 weight section with a ball equivalent average diameter 
of 10 micrometers with the refractive index 1.50, was mixed, and carried out mold release 
processing, heated in oven for 100 degrees C * 2 hours degrees C [ +120 degrees C ] * 2 hours 
degrees C [ +150 degrees C ] * 2 hours +1 75-degree-C* 2 hours, and the 0.1mm transparence 
sheet was obtained. 
[0015] 

About the transparence compound sheet produced as mentioned above, various properties were 
evaluated by the approach shown below. 

a) Light transmission 

The light transmission of 550nm was measured with the spectrophotometer U3200 (Hitachi 
make). 

b) Mean coefficient of linear expansion 

Using the TMA/SS120C mold thermal stress distortion-measurement equipment made from 
SEIKO Electron, in the bottom of nitrogen-gas-atmosphere mind, and 1 minute, at a rate of 5 
degrees C, temperature was raised from 30 degrees C to 400 degrees C, and was held for 20 
minutes, and the value at the time of 30 degrees C - 150 degrees C was measured and 
calculated. The load was set to 5g and it measured in **** mode. Measurement used the quartz 
**** chuck (quality of the material: a quartz, coefficient of linear expansion of 0.5 ppm) designed 
uniquely. The chuck made from Inconel currently generally used had fault in that the linear 
expansion of itself is high, or the support gestalt of a sample, when applied to the thick sheet 
exceeding 100 micrometers, became larger than the result which coefficient of linear expansion 
measured by compress mode, and had the problem to which measurement dispersion becomes 
large. Therefore, the quartz **** chuck was designed uniquely and it decided to measure 
coefficient of linear expansion using it. By using this **** chuck, it is checking that it can 
measure with the almost same value as the case where it measures by compress mode. 
Moreover, about examples 1 and 2 and the example 1 of a comparison, the cross direction of 
glass fabrics was defined as X, the rolling-up direction was defined as Y, the 2-way to which 
arbitration goes direct about the example 2 of a comparison was defined as X and Y, 
respectively, measurement which added **** in each direction was performed, and the 
difference of the coefficient of linear expansion of the direction of X and the direction of Y was 
evaluated. 

c) Rigidity 

Bending was added to the sheet and an appearance and tactile feeling estimated stiffness and 

the ease of being divided. 

[0016] 

The light transmission of the example 1 was what 80% and a mean coefficient of linear expansion 
are 18 ppm, and the coefficient-of-linear-expansion difference of the direction of X-Y does not 
have, is excellent in stiffness, and can be used as a substrate for display devices. 
The light transmission of the example 2 was what 83% and a mean coefficient of linear expansion 
are 19 ppm, is as small as 1 ppm as for the coefficient-of-linear-expansion difference of the 
direction of X-Y, is excellent in stiffness, and can be used as a substrate for display devices. 
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Although light transmission was [ the mean coefficient of linear expansion ] 17 ppm 86%, the 
example 1 of a comparison had the coefficient-ofHinear-expansion difference of the direction of 
X-Y as large as 4 ppm, and was inadequate for stiffness being missing and using it as a substrate 
for display devices. [ of the difference ] 

The example 2 of a comparison had light transmission inadequate for being 32 ppm, and it 
tending to break, when a substrate is missing at rigidity and it bends, and using it as a substrate 
for display devices, although a mean coefficient of linear expansion did not have the coefficient- 
of-linear-expansion difference of the direction of X-Y 84%. 
[0017] 

[Effect of the Invention] 

The compound compound sheet obtained by this invention can be suitably used as an optical 
sheet, the plastic plate for display devices, or a substrate for active-matrix display devices. 



[Translation done.] 
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[ 0 0 0 2 ] 

- tt tc . m&mmm? s « , #7-7>rji^-s«, siEL«sif«n, 

. lt»3& t *#<««fl;fc^lSl*<8f©|BIjBd»6, jfi *p . «7X«Oftt)Dt:y5Xf y^* 

a . x ^ ^ -> » ig » wtM*tommitm&zsmikMm*^ts^#*>'ffimm!8.®$:mitLT 

© w ■ a* it- i; , ii*«Bit*4. * ^ , ^sg3i«m*iSM-r.sfcJ6(c«iig<i:iti^©a 

asms n . ffitf x t> hj n jc < < & * 

. *S**Mi*ttK: * fc , # 7 x a « © «t f& \Z « U T a US 3S « & iZ A 

r * & s a< s ^ . 
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[ 0 0 0 3 ] 

i&mxm 1 ] 

#^^6-3 3 7408^^^ 

^H¥ 7 - 1 2 0 7 4 0 §»i 
[0 0 0 4 ] 

[fS9ia*fl?fcL«fc-3 t. T S 5g jg ] 

* « , 4£*l*!8ttftT£9!tt. B & . If * SI « n . K v> PM tt * * L . 3 9! £ . 

*ffli/7x?^ifi, ± m m m m « , * * /t * » « ic $? & t- jb v> & *i -5 a w « ^ -> 10 

[ 0 0 0 5 ] 

* BJ # <=> . ±BM*»ri6?-'<<«*ttHbfcitt*. a ?Jf Hf flg (a) t 13 =j Xlif 

(b) . fa***?*?- (c) *6aiiB*s->-h*! 1 13 =? x m * « c =t * n is 31 

0, «£«Vf|ffR-r!KV)Mtt««-U. B JR . B » »J tt « n . a BJ « , * * -U 

* r§ ^ ?& » « . i» yf /u^tcffacjBusnic t*aaji/. * 

^ |c g ^ , 20 

T fc to % * ft m \t , 

(1) 31 9i W M (a) (b) . - (c) <E> ft 

(2) mm mm (a) ©«ft»©is!>T*£. - < t> ) , 
^7^5- (c) ommmvm&o. o 1 « t t * * c i ) oif - h . 

(3) mmmss (a) ©sftt©7 y 5 «±x-a&^ (i) . (2) commm^ 

•>- b . 

(4) «8*ttt«8S7^:7- (b) ^if7Xi*|TJ5 (1) ~ (3) OgBlft^y- 
h . 

(5) fi)^ ViM my 4 5 - (c) «HHflaf^lSO. 5mmHT©J»*T*5 (1) 30 
~ (4) OSit^y- h, 

5 5 0 nml:fe(t5)tilll$#8 0 %«±T'*i l (1) ~ (5) <D a 9! *t £ 

- h . 

3 0-1 5 OtOT^*»l«RiJ«4 0ppm6lTT*S (1) ~ (6) CD a BJ§ H 
->- h . 

(8) IiS«^y - yt ¥ -> - h . iilfH^5Xf ^S)RXtt7?f^7 

h'Jy>Xifw*fffll«T»5 (1) ~ (7) 
T * -5 . 

[ 0 0 0 6 ] 

[58WO*»©»!B] 40 

*ssw + ©aw»« (a) t « , or^Tt^cDsiiitt^w-r-s^Bg^^-r., * & cd a 91 «t 

Bt CD S ?fl ft tt , ->-hicL-fc^(D5 5 0 nmT03ttSi§f^8 0%W±CDfecD^$fSL 
< , J;0Jftl<tt85%tt±. ifcffJL<«9 0%aiT*5. SilfSilStl, 
T ffl V> -5 « Id te . 8 5X«±*t»*LV». MtbTIi, X # * -> lit Ig ft £* <D fR ® -ft » 

5n. IiS»ttl:«nTl«>5u t*57? 'J U - h J ? 5 X#4 ; ->«Bi^i:cDS^'l± ; E/-7- 
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[ 0 0 0 7 ] 

**WT?i^5ilt«ii7 ^ 5- (b) iLTIJ, #7X«IS. #yX^DX^#yX 

^X^DXfttftfetf&Lfra. IiOJP*tt»tH)ISn5 t)OTttft^*t. 3 0-3 0 0 
jimT*5;t^!f fl770l|HTtt, E # y X . C # y X , A # y X . S 

7? y X , D # y X , N E ^ 5 X , T ^ 7 X * £ # J (f n , T? fo 7 Jl/ * U & JR # 4> & V> 
E # y X . S^7X, NE*7^*Jfftbl>. «IStt*ittt:7.f7- (b) C?B 

^ \* ft \z M m s n & v» a* , m m h # « ft fc s m i± * ^ r \z « , a #t bb < a > 

©*««©a»r*toa*«0. 0 lKTT*5Cii!«aSl/<, 0 . 0 0 5 KT*U 0}f 
«»*tttt*s$t:7^7- (b) ro^#fi«, i~9 oii«i»su, J; 0 !ff i K a i o 

~ 8 0 « * % , ^ ^l:ff$L<H3 0~7 01I%TS5. iit*i7^ 7- (b) CD 

# » * ^ T , l«itt#««£7^y- (b) t»||fi*t*»bTViSSif, * 8 H 4> £ 

h08Stt^^<ft5fti!), 117^ 7-^®*V7>^>i'y'J > if SI <2f CD & ft] 
oaBHaiMTjaitSlidtjfsi,^, ->5 >A y 7"U >^it LXlt, x # * -> -> 5 
>A 7 7U >^1, ^ * - h %k ?j y -J U > ^ #J , 7$/v7>*7yj >7*«Ro:yiJ 
n->*-fjHA 7 7U >^JW«e*«*tf6ft, S S»»Tffl t>»lS^ Itf ^ 

T «t H . 
[ 0 0 0 8 ] 

**WT«^Sft*ttlti7^5- (c) tLTtt, # y X fft * . -> >J A f» * . 7^5t 
»**a**tf5ft. i*OHff*Sftofll^A¥?Ilr*4It*»6, 3?7X»*#ff 

s b ^ . e-x. 7i^-i7. «« k «^*t*tf^ft» une**iTffl^Tfc 

*#*t£*l*8:7^7 — (c) ©J^ffi^figttO. 5ramKTT*5;i#ff$U, =kO«F 
2; L < 0 . lmm^T, $e.fC»SL<«0. 0 5mmRTT*5. 0. 5 m m J; t> & 
«#*#lr»«-&3E®¥»tt*«jBft-rsfc«>#£L<fclr*. ©*ttll7^7- (c) © # 
littl 0-8 0li%ii»H<, it)!f J Utt2 0 - 8 0 11%, £ £> IC £F £ L < 
tt3 0-8 OliXT^S. - (c) 0##**«C10«EBaT*ft«» > 

- h B'J 14 © fa ± , IKtt®KKfBffiB:£<Z>fittg4«#fB&&ft.5. 

a * « m y j 5 - ( c > © a tff * a <& fc ©j pi $ ft & ^ a< . 8«*dJ/-h«i«nfc»!i 
^hj^jii (a) (Dnm&nmmm t <Dmw o . o 1 ktt**^ i*»at 

L < . 0. 0 0 5 KT««J:t)(f tl/U. 

*->^>tj -yyu >y«y&t*o4i»o*iSfflaaTr«iabTfflir»T%)j:i». -> ^ > # y y 

U > ;7* M t L T « . I # t •> y 7 > A 7 7* U >i^?PJ. ? * * - h * 7J y 7" >J > X* M . 7 5 
/ -> y > 7J y yj > ^ ft R -> U 3 - > * -i )V M * y 7 U > ^ M « *t ^ If 6 ft . d ft 6 * 

[ 0 0 0 9 ] 

*»«0«*8!IJ'-h«. 3 B « . 7t ^ U > X . S^gi|fffl777f 77iS, 7J 

^ )l . 7t#*^. 7t*^SS. LEDifjtt}*iLTffl^5i^tt, ftl 5 5 0 nm©7tl 
ail*/SS8 0%^±T*^^i:*iifF^L<. $6IC»SL<tt, 8 5%R±T*-5.j$fi 
5 5 0 nmOlHSI$*!8 0^£lToS&U. ft & %1 m T ?> %} m & & T T 2> <D T . ftty 

m tfi m s ^ ffl ^ tc \t 0 s l < v» . 

[0010] 

f iELiiif ffl777?77i«, ^>7 7^/t 
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SI1SS*4 0 ppmaTTSSCt^ffJ K. <fcO?f£L<te3 0ppmJ^T. * 
&$?£L<f;t2 0ppmWTT&2>. « *. tf . C ©«^ftDS«) & 7 f f ^7 MJ 7 f 

ht^tHOf *i;LTU. 0. l~5 0/im*«»^L<, 0. 5~3 0Mm75*,fc9$f£ 
L 

m & m. w- t t> & to . 

* fc . *B9!©£9!*£->-h'frfc:tt, # 1 C (S U T . IBItt, » i£ ftJ ft > » f& 14 3£ © If 

ittaftb&^«BT. '> » © BMt &5 it ??j , $s *i- «s © <k »k mmm. mnmrny-f^-m 

[0011] 

[ * m m ] 
*( n te #j i ) 

iSJCl#^->fflI (^^t;Ht¥lIBEHP E 3 1 5 0 ) 8 0 11S5, fcf X 7 x / - 
;i-SiI^ + yfflffi (*B*<> + ftfIiillf?D>EXAl 5 14) 2 0 fi » g& . 
;* ^ "\ * -tf- t h'P«l*7^;i/^ (»B*ift«'J*->y KMH - 7 0 0) 7 5 S S g& . 
^h77x^;U*^^n^A^*D^^H (tlftf IIKTPP-PB) 0. 5113. 
B ffi & 1 . 5 Ot^ffiSfi^igl 0 /tmO«^^7Xf9*9 0 11S8. 1, 3 V * * V 
7>6 01Igf5I^lT l 7ZXi:tfc. C tl. £ , US 8 0 (tmtiJi* 1 . 5 0 3WN 
E7?7X^^7X^DX (Bf 8ISNEA2 3 1 9 E) *jfc€?*:UUT#«4&£l*SL, 
« . r - tf 'J -> H * > ^ a e ;U h U / h * -> -> 5 > ( x # =^ -> -> 7 > ) T'llLfct)© 
^ « L , 1 2 5tT5»Be*Ut«. f§tS&3Lfc;tf57.«fC & I^T'l/X 
m £ m to T 3 0 k g / c m * © EE"* T X I, fc *« S 2 0 0 2 S&IJllI LTIft 5 t 

. JP £ 0 . lmmOSlSi^y - h^ffc. 
[0012] 

( m m m 2 ) 

F"J{nj'/?)KyJ'75l'-h (BSftflfSTEP I C) 1 0 0ll«5. * ? )V\ 

*itk HdI*75-JH ( m B * a it m U * -> y H M H - 7 0 0 ) 1 4 7 I1SI- 

7x-;U^X^n-^A7*D^-<K (it*ft*I*ST P P - P B) 1 1 0 t T 

i§ US iS £ L 8* Sg tC , H #f * 1 . 5 0 T"Stl§?^tg 1 0^m«®^^7X^*l 2 4 
fiSgB^SnAg'&Lfc,, *JSC«JlfB«®^7X^aX{'-&§L, fl& L f£ git S 

iSIlfc^^XStft^ii*, T 1 0 0t* 2 B# FiS3 + 1 2 0"C* 2 P# H + 1 5 

0t* 2 P* W + 1 7 5t* 2^HllDil. JP £ 0 . lmm©SHS^y-h4#fc. 

[0013] 

( It tt « 1 ) 

h 'J y U •> V y75? 1/- h (BKftfliKTEP I C) 10 0*43. * ^ )\s 

*U-kKDM*7^^t (iB*Hta'J*->7 KMH - 7 0 0 ) 1 4 7 IIS- f h5 
7i^f *X*X>7A^D7< K (4t»{t:^X^S2TPP-PB) 2liSli* 1 1 OtT 

X^7l/XI*I^T3 0 k g/cm 2 ©jE73-tr7 p UXLte#<=> 2 0 0 t: T 2 
fB JO & L T m it 3 -B- . JP £ 0 . 1 mm©lSi^y - h fc. 
[00 14] 
( Jt 0! 2 ) 
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h y jf g -> ;|, -f y -> 7" * U - h (BUtflliT E P I C) 1 0 0 fi fi * ^ ;u ^ 
**hKn**7?*l (fBtlfcBiJ*'/? HMH- 7 0 0 ) 1 4 7 ft » . 
7x-J^X*Z7A7*D7< H UtPHfc#II£§i!TPP-PB) 211^^ 1 l 0 t T 
^Sfig^LfcWBglC, B tfr m 1 . 5 OT«lBS?^Si 1 0 «m©U^^7X«t*9 OS 
»gB£flD*i!-&L> fttliJSaSLfctf^XttfC&^iAA/T. t-7>tTl 0 Ot* 2l^r»1 
+ 1 2 0t*2Hr»1+l 5 0 t; * 2 P# (W + 1 7 5t* 2«BailxT. 0. 1 m m © S 

[0015] 

Et±©i5tLTf fiLfclllS&y-M:9HT, T IB Jc ^ T 7? ?* K J; U . # S If tt £ 

W flB L tz . 

a ) TtHSiS* 

* t£ ft « fh U 3 2 0 0 ( B £ ®! f£ i?r §¥ ) T 5 5 0 nm©#»l»»SSS»£kfc. 

b ) ¥-i$mmWi&®. 

■t^a-m? (») STMA/SS120Cl|(S^lJSiJl^T, 
, l»r=1t:5t©SJ^TiaS$;3 Ot)6^ 4 0 0 tST±#3tt 2 O^^ffiiL, 3 0 
t~ 1 5 OtO«tOi$ISlT**fc. 5 glCl, SISIt-KTWj&SfTofc. 

$J tt . afcitKWUfcS^SISB^^y^ («« : !* flg 31 « ft 0 . 5ppm) £ ffl 

* o )fc . L fc # -d T , S^§l?l^^-y^$rffi@lc^ffhb, -€-n£fflV>T*ga£3I&|fc£&iJ5t 
t^^tCLfc. HOgiHftyi'SIIrJS^ttiD. ffi *t ^ - F T" «!l 5t L « l§r <fc fi: 

£ . m m m 1 . 2. it « 0s 1 1- ^ v» x « , % ? ? n x om^ ft & x , mm. k> * & & y 
<t^«L, itfe^j2(co^Tttff«cDiafT-r-S)27j(o]€--?-n-? r nx. Yitu, -e-n^-* 

tl©*[Rlt:5l3Sftl0AfcaiJt*fTV». X7j(S]iY73rS]0«l^?i^ft©il^l¥-ffiLfe. 
c ) Hi tt 

^-hJcfttf^snA, watt, tun^-rs^^s. ftici oi?«Lt. 

[0016] 

* SS tfl 1 tt . %«3»*«t8 OX. T^iiBftRiil 8ppmT, X - Y ft ft <D mmm 

Mtttcin. ajftsfc^JBasttiLTttfliT***)©-?*^^. 

* JS #J 2 tt . %«Sa*«t8 3 X. ¥^«fl*»#l 9ppmT. X-Y:£ft©l*IB3I 
*Ri#lppmi^4<. W It tt IC « n . SS$fffl«fiiLTft»T?f5%©TS^ 

„ 

Jt « « 1 tt . ytmm®&& 8 6 % . ¥i%«»»«fc*tl7ppm-C*ofc*», X - Y 7* ft 
OHiSIISiAM p pmt^f <, RiJ B tt K * tt . 8SiffflS1Si Lit ffl t5 l;|J 
=F + «• T $> -z> fz . 

it « #J 2 tt , *tt£tt**f8 4%. ?^8IIHAf3 2ppmT, X-Y77|fij©^flg3g 

*«c«tt**»ofc*«. s « ** m tt tz x 11 , * # & is k t in + r < . gi*f«iSHt 

fijfflfSKtt^F + ft-Ta&^fc. 

[001 7 ] 
[ % CD 5a * ] 

*BWC.fc0»&n*tt*tt£->--Ml, ft ^ -> - h , gi|fl75Xfy^lSx« 
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(SOlnt.CI. 7 FI ^-V=3- K (##) 

G0 2F 1/1333 G0 2F 1/1333 5 0 0 

F^-A(##) 4J002 BG041 CD001 CD111 DE147 DJ017 DL006 DL007 FA017 FA046 FB087 

FB096 FB097 FB166 FB167 FD016 FD027 GPOO 



